Pediatric deaths in developing countries, especially in Africa, are often attributed to supernatural causes or to aged family members or unfriendly neighbors. This study aims to evaluate autopsybased causes of death in such cases.
In the 15 years reviewed, there were 55 pediatric homicide related cases. Based on autopsy findings (coupled with clinical and circumstantial evidences), manners of death were classified as natural (34%), accidental (31%), homicidal (9%) and unascertainable in the remaining 26% of the cases.
The study highlights the need for forensic pathologists working in developing countries to be actively involved in all stages of investigating cases of suspected pediatric homicide.
micide-related.
As shown in Table- 
Materials and Methods
All autopsy notes of deaths in children less than 15 years of age, in which homicide was suspected, were re- 
Results
In the 15 years reviewed, there were 103 pediatric autopsies, 48(47%) of which were non-homicide related while the remaining 55 (53%) were suspected/alleged hoAutopsy Findings in Cases of Suspected Pediatric Homicide persons. The children were each found within the communities from which they had been allegedly abducted. Their bodies were in stages of advanced decomposition by the time they were found. The cause of death was unascertainable.
Cases of alleged poisoning occurred in 7 children, with a male to female ratio of 3:4 (Table-2 ). In all of these deaths, the poison identified was locally concocted organophosphate containing insecticide. Two cases each had died of DAD, and DAD plus acute tubular necrosis (ATN), reAtanda spectively. Cases also followed DAD with cerebral edema and ATN with cerebral edema, respectively. Cause of death in the last case could not be ascertained because the body was badly decomposed due to poor storage conditions in the morgue. Co-wives and a stepfather were the fingered culprits in the cases.
Witchcraft was the alleged cause of death in a 3-yearold girl, but after autopsy she was found to have died of lobar pneumonia. Homicide for ritualistic purposes was purported to be the cause of death in six homeless children who had sought shelter in the garage of a house during a rain storm. Autopsy however revealed carbon monoxide poisoning in all of them.
Overall, based on autopsy findings in the alleged cases of homicide, manners of death were classified as natural (38%), accidental (27%), homicidal (9%) and unascertainable in the remaining 26% of the cases (Table-3 ).
Discussion
In Kano, northwestern Nigeria, where this study was conducted, autopsy has a low acceptance rate. This is reflected in the low pediatric autopsy rate of about 7 cases per year. This is lower than the average frequency of about 27 cases per year reported by Akhiwu et al. [5] in mid-western Nigeria but close to the 10.7 per year reported by Kumar et al. [6] in a pediatric facility in the US. Even though autopsy rates are declining worldwide, its role as an arbiter in medico-legal cases is yet to be supplanted. 
Child Abandonment (Baby Dumping)
Child dumping accounted for 25% of all cases being reported in this study, and all were found dead. This may be the tip of the iceberg as no systematically gathered data on the phenomenon of baby dumping exists in the study area. cluded that the data suggests the intention of the majority of parents in studied cases was not to put the child's life in serious danger, but for the baby to be rescued.
Even though all the children abandoned in this study were males, this may be coincidental, bearing in mind that northern Nigeria is patriarchal in orientation. This is at variance with other countries like china, which show preponderance of female child abandonment [15] . Yet, other studies, like ours, have shown a preference for male abandonment [16] . However, in the southern parts of Nigeria, local studies have shown no clear cut preference for gender dumped [9, 14] .
In the 5 cases which were not decomposed, the finding of intracranial hemorrhage was attributed to traumatic birth, suggesting poorly supervised delivery. The babies were adjudged to be Low Birth Weight (weight less than 2.5 Kg) suggesting an intra-uterine growth retardation. Two were premature and had died from respiratory distress, suggesting premature spontaneous delivery or a late abortion.
The risk of dumping unwanted babies in the part of the country, where this study was conducted, is heightened by Atanda the paucity of social support structures, such as orphanages, that readily accept such babies. Incidentally, where such services exist, overwhelming bottlenecks are a palpable deterrent for both mothers and potential adopters.
Physical Assault
Of the 12 cases of alleged pediatric homicide by physical assault, only 5 (42%) cases were conclusively proven, all of whom had died from intra-cranial hemorrhage. According to the Center for Disease Control, the death rate among such children with abusive head trauma ranges from 25% to 30%, with perpetrators, as also seen in this study, being the male parent [17, 18] . Involvement of stepfathers in these abusive traumatic deaths was identified by others, non-biological fathers being twice to five times more likely to be involved than biological fathers [19] . In Canada, data in national archives of all reported homicides indicated that children under 5 years of age were beaten to death 120 times more frequently by stepparents than by biological parents [20] . However, while index study shows a preponderance of female victims over males (2:1) other studies have found otherwise [21] .
Only one case of alleged rape, in an 8-year-old girl, was autopsied, and she had died from asphyxia secondary to aspiration. However, she was not virgo intacta, and histology of the passages did not show inflammatory changes in keeping with trauma, nor sperm cells in the introitus, nor evidences of strangulation. In the study by Jones et al., [22] as much as 8% of claims of alleged rape were found to be fictitious. In other children alleged to have been physically assaulted, cause of death at autopsy turned out to be pneumonia and bacterial meningitis.
Association of assault with low socio-economic status and preponderance in the urban setting, similar to Kano city, are risk factors, similar to ours, identified by Wohlgemut et al. [23] in Scotland.
Poisoning
The common finding in the cases of poisoning was the type of poison implicated. In local parlance, the poison is an insecticide called otapiapia. The poison is a mixture of organophosphates (OP) usually mixed with kerosene and used as an insecticide for controlling mosquitoes in the poorest homes. Death and harm through ingesting it is becoming increasingly more common, especially among children who are still exploring the world through the oral cavity.
Cases of homicidal poisoning were difficult to prove because the social setting in which these deaths occurred were inauspicious and the alleged poison is often missing.
In polygamous settings, as is common in northern Nigeria where this study was carried out, intense rivalry between co-wives is very common. In such a scenario, the co-wife givers [25, 26] . In addition to these, the otapiapia is sold in recycled soft (soda) drink bottles and recycled pediatric syrup bottles, both of which children may associate with something sweet to drink.
Autopsy findings in our cases showed that respiratory features were most prominent and these comprised cyano- [28] . These may also contribute to the respiratory features seen on autopsy.
ATN was seen in one of the 4 cases reflecting the possibility of renal affectation by the poison. Rubio et al. [29] also documented this mode of presentation in a case report on OP poisoning. The pathogenesis of the ATN is unknown because of lack of experimental data. In laboratory animals, finding of low urinary osmolality has suggested tubular dysfunction secondary to direct tubular damage or an increase in oxidative stress [29] .
Infanticide
All the women accused of infanticide were not in any stable marital relationship and had inadequate antenatal care. The babies (40%) had mostly died of intracranial hemorrhage from traumatic birth and (13%) from DAD secondary to prematurity, reflecting the poor state of antenatal care in most developing countries of sub-Saharan Africa. Takai et al. [30] reported that up to 69.4% of women in northern Nigeria, where our study was conducted, do not attend antenatal care during pregnancy and over 70% deliver at home.
Witchcraft / Ritual Killing
Belief in witchcraft underlined the allegation of homicide against an elderly woman; however, autopsy findings showed the 3-year-old girl had died of pneumonia. Belief in and practice of witchcraft is rife in most parts of Africa, and while the practice of ritual human sacrifices is muted, its subterranean practice is well recognized. Children are mainly the preferred victims of such practice. Male children are mostly affected, and this is reflected in the 5:1 male to female ratio identified in our study. However, examination showed no body parts were missing in these children as is sometimes found in such cases. The abducted children's bodies were found within the communities from where they had been declared missing; however, the causes of death were not identifiable because of decomposition.
Accusation of suspected ritual killing was also levelled against a prominent politician in the death of 6 Almajiri (homeless) children found dead in his garage. However, autopsy revealed that all the bodies showed features of acute carbon monoxide poisoning. The children had taken shelter in the garage on a cold rainy night and because of the warmth in the place they had slept. Unknown to them, the warmth was due to the heat generated from the carbonmonoxide emitting electricity generator set also running in the garage.
Conclusion
In conclusion, this study exemplifies the irreplaceable role of autopsy in the investigation of suspected pediatric homicide and proper administration of justice. In addition, this study also highlights the importance of forensic pathologists working in developing countries to be actively involved in all the stages of investigations in cases of suspected homicide.
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